Role of protein kinase Calpha in the regulated secretion of the amyloid precursor protein.
Protein kinase C (PKC) has a key role in the signal transduction machinery involved in the regulation of amyloid precursor protein (APP) metabolism. Direct and indirect receptor-mediated activation of PKC has been shown to increase the release of soluble APP (sAPPalpha) and reduce the secretion of beta-amyloid peptides. Experimental evidence suggests that specific isoforms of PKC, such as PKCalpha and PKC epsilon, are involved in the regulation of APP metabolism. In this study, we characterized the role of PKCalpha in the regulated secretion of APP using wild-type SH-SY5Y neuroblastoma cells and cells transfected with a plasmid expressing PKCalpha antisense cDNA. Cells expressing antisense PKCalpha secrete less sAPPalpha in response to phorbol esters. In contrast, carbachol increases the secretion of sAPPalpha to similar levels in wild-type cells and in cells transfected with antisense PKCalpha by acting on APP metabolism through an indirect pathway partially involving the activation of PKC. These results suggest that the direct PKC-dependent activation of the APP secretory pathway is compromised by reduced PKCalpha expression and a specific role of this isoform in these mechanisms. On the other hand, indirect pathways that are also partially dependent on the mitogen-activated protein kinase signal transduction mechanism remain unaffected and constitute a redundant, compensatory mechanism within the APP secretory pathway.